Relation between upper airway volume and hyoid muscle length.
Previous studies have suggested that the geniohyoid and sternohyoid muscles act to enlarge the upper airway. If correct, there should be an inverse relation between upper airway volume and the length of hyoid muscles. To test this, known volumes of air were injected into or removed from the isolated sealed upper airway of eight pentobarbital sodium-anesthetized cats, and the resultant changes in geniohyoid and sternohyoid length were measured using sonomicrometry. Increases in upper airway volume shortened the geniohyoid in all cats (P less than 0.001) and shortened the sternohyoid in seven of eight cats (P less than 0.01); mean geniohyoid shortening (as a % of resting length) exceeded that of the sternohyoid. Decreases in upper airway volume lengthened the geniohyoid in all cats (P less than 0.001) but caused variable changes in sternohyoid length. Extension of the neck increased the resting lengths of both the geniohyoid (P less than 0.001) and sternohyoid (P less than 0.002). Neck flexion shortened the resting length of both hyoid muscles (P less than 0.001 for both), with the geniohyoid shortening more (as a % of resting length) than the sternohyoid (P less than 0.005). Progressive flexion of the neck from 180 to 90 degrees caused progressive increases in the ratio of changes in muscle length to changes in upper airway volume during airway inflation but did not affect this relation during airway deflation.(ABSTRACT TRUNCATED AT 250 WORDS)